Background and Aims: The causal agents of viral lettuce big vein disease are two viruse, Lettuce big vein associated virus (Varicosavirus) and Mirafiori lettuce virus (Ophiovirus). These viruses have coat proteins of similar size but have different morphologies and serologically unrelated.The purpose of this study was to distinguish and detect LBVaV and MiLV in lettuce fields in Tehran Province. Patients and Methods: A total 344 samples with mosaic and big vein, head stunt, leaf deformation and motteling symptoms were collected from lettuce fields in Tehran Province.Using DAS -ELISA and specific antiserum for MiLV (DSMZ, AS-0798) and RT-PCR for LBVaV. Positive samples in ELISA and RT-PCR were inoculated on index plants,including Chenopodium quinoa, Chenopodium amaranticolor, Lactuca sativa and Nicotiana occidentalis p1.
Introduction
ettuce big vein disease (LBVD) was first found in California. LBVD is associated with a complex of two viruses. Lettuce big vein associated virus (LBVaV) and Mirafiori lettuce virus (MiLV). Lettuce big vein associated virus is the type species of the genus Varicosavirus and virions are rod-shaped with modal length of 320-360 nm and diameter of about 18 nm and contain a single coat protein (CP), with MW of about 48 kd (1) . Lettuce big vein associated virus was reported to be a two segmented doublestranded RNA (dsRNA) virus, with contained two dsRNAs of approximately 6.5 and 7 Kbp (2) . However, we recently demonstrated that LBVaV is not a dsRNA virus but is a singlestranded negative -sense RNA virus with a bipartite genome. Viral (negative -sense) and virus -complementary (positive -sense) RNAs are separately encapsidated in the virions and the viral RNA is predominant (3, 4) . The genome is 12.9 Kb in size. LBVaV is serologically related to isolates of Tobacco stunt virus. Mirafiori lettuce virus has been included by specific morphology, serology and other characteristics into the genus of Ophiovirus (5). The virions are naked filamentous nucleocapsids of about 3 nm in diameter. MiLV is a multicomponent ssRNA virus with a CP of approximately 48 kd (5) and particles contain four single stranded negative sense RNAs (6). The genome is 11.3 -12.5 Kb in size. Both LBVaV and MiLV are transmitted in soil by zoospores of the chytrid fungus Olpidium brassicae. The viruses are also transmitted experimentally, sometimes with difficulty, by mechanical inoculation. This disease has not been reported in Iran. The purpose of this study was the identification and partial characterization of viral agent of lettuce big vein in Tehran Province using serological, molecular and host range tests.
Methods

Sample collection
During 2005 and 2006, a total of 344 samples with mosaic, big vein, head stunt, leaf deformation and mottling symptoms were collected from lettuce fields in different areas of the province. The presence of MiLV and LBVaV were tested by RT-PCR using specific primers introduced by JA Navaro et al. (6) , for both viruses. DAS-ELISA, Dot blot and Tissue print test were done using specific antiserum (DSMZ-AS, 0798) for MiLV. Because the antiserum against LBVaV was not available only RT-PCR was used for this virus.
Serological analysis of MiLV
Infected leaf samples were tested for MiLV by DAS-ELISA (Double Antibody Sandwich ELISA) as described previously. A polyclonal antibody to MiLV1 was used as the first antibody and a MiLV2 (AS-0798, prepared in DSMZ, Germany) was used as the second antibody. P-nitrophenyl phosphate was used as the substrate. All samples, antibody solutions, and substrate solutions were used at a 100 µl vol. By DAS-ELISA as described by Clark and Adams (1977). Samples were tested by Dot Immunobinding Assay and Tissue Print Immuno Assay as described by Huth (1997) using specific antibody (DSMZ, AS-0798) of MiLV. reaction were used, for PCR using a 2.5 µl PCR buffer 10x, 1 µl MgCl 2 (50 mmol/µl), 0.5 µl dNTPs (10 mmol/ µl), 0.3 µl Taq DNA polymerase (5 u/ µl), 14.6 H2O, 0.5 µl reverse primer (100 pmol/ µl) and 0.6 µl forward primer (5'-TGCGACATGTTCCTCCTCATCG -3') of LBVaV, 0.5 µl reverse primer and 0.6 µl forward primer (5'-CAACTAGCTCAGAA TACATGCAG-3') of MiLV (6) 
Host Range studies
. PCR reaction was performed by a first denaturation of the samples at 95˚C for 30 seconds followed by 35 cycles at 94˚C for 3 minutes, 62˚C for 30 seconds and 72˚C for
Results
Percentage of infected samples
From 344 lettuce samples, 1.74%, 0.87% and 0.53% were infected, respectively, with both viruses, LBVaV and MiLV alone. Samples were considered positive when their absorbance in DAS -ELISA tests, was twice of thr negative samples. DIBA and TPIA tests also confirmed the results of DAS -ELISA test. Positive samples had deep red color change as compared to the colorless negative samples (Fig. 1, 2) . 
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Host Range studies
The results of DAS-ELISA and RT-PCR of MiLV showed that the virus was transmitted on C.quinoa and produced colored local lesions, LBVaV, RT-PCR showed that C.quinoa and C.amaranticolor were infected by virus as colored lesions were developed (Fig. 3, 4) .
RT-PCR
RT-PCR with LBVaV and MiLV specific primer pairs were performed for LBVaV 296 bp and for MiLV 469 bp were amplified (Fig.  5, 6 ). Sequence nucleotide of coat protein gene of LBVaV Sequence nucleotid of coat protein gene of LBVaV was determined and had %93-97% similarity with other isolates in gene bank (Fig.  7, 8 ). The isolates LBVaV -MUR2 (AY581691.1) and LBVaV -GAL1 (AY366412.1) had the high and the least similarity with Iranian isolate.
Discussion
Big vein disease of lettuce (Lactuca Sativa L.) is an important problem in most established production areas. Young plants that are affected remain small and unmarketable (7) . The disease is commonly present at temperatures below 20°C (8, 9) . In recent years, the sensitivity of plant virus detection in a great number of virus host combinations has improved due to use of nucleic acid -based techniques compared with serological techniques. Indeed, such techniques are now considered reliable fast and inexpensive. Confirmation of the findings of Roggero et al., (2000) , that MiLV as well as LBVaV occure in lettuce crops has been briefly noted (10, 11) . Lettuce big vein is associated with a complex of two viruses, Lettuce big vein associated virus and Mirafiori lettuce virus. RT-PCR using LBVaV and MiLV specific primer pairs (12) were performed approximately for LBVaV and MiLV 296bp and 469bp which were compatible with Navaro et al., reports. Sequence nucleotide of coat protein of LBVaV was determined it has high similarity with other isolates in gen bank. Both viruses were mechanically transmissible from lettuce to herbaceous hosts and to lettuce, although with variable success. The results of DAS-ELISA and RT-PCR about MiLV showed that the virus was transmitted to Chenopodium quinoa. RT-PCR test showed that Chenopodium quinoa and Chenopodium amaranticolor were infected by LBVaV. But with repeated inoculation on lettuce, big vein symptom did not appear. Reports showed that with repeated mechanical transfers, both viruses appeared to lose the ability to be vector transmitted, and MiLV, when transmitted, appeared to lose the ability to cause big vein (13). LBVaV and MiLV are transmitted by the zoospores of the soil born fungus Olpidium brassicae (Wor) Dang (13). In this regard, both viruses MiLV and LBVaV are existent in lettuce fields of Tehran, Thus separately and mix infections of two viruses were determined in samples. Virus is existent in both the irrigation water and the soil, which may be infested with the resting spores of the vector (14) . Thus, virus inoculum does not increase unless the fungus infects susceptible host cells. This is the first report of occurrence of these viruses on lettuce in Iran (Tehran Province). In this regard, crop rotation could represent a feasible measure of control. Olpidium brassicae can infect a great variety of host plants including weeds, which may act as a reservoir. Rigorous weed control is an important stop to take in order to reduce the incidence of viruses infecting lettuce crops.
